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Program Objectives
This continuing program is designed to explore a recently recog-

nized property of nonlinear optical interactions to generate wavefronts
that have the unique property of correcting optical distortions in a
laser system. These distortions include optical train aberrations,
laser medium distortions, and atmospheric propagation aberrations.
Approach

" The effort in this program is divided into three tasks. The
first task is an experimental effort to explore the physics of phase
conjugation via four-wave mixing in the visible with emphasis on the
blue-green and ultraviolet region of the spectrum using appropriate
dye lasers. Issues such as degree of correction, efficiency, and
required pump wave properties will be addressed in this task. In
addition, we will determine the efficiency of conjugate wave generation
as a function of detuning of the pump frequency from the probe fre-
quency a concept which has direct impact on systems cbncepts. The
second task concentrates on expanding our understanding of the theory
of four-wave mixing with emphasis on the pump manipulation and polari-
zation rotation issues and on those features that maximize the efficiency
of the process, such as resonant enhancement. In addition, on this task
we will select material candidates that show promise for high-powerl
application in the blue-green and UV. The third task will concentrate
on the systems-related issues of nonlinear phase conjugation with
emphasis on systems of irnterest to DARPA. We will expand our analysis
of the concepts generated qnd generate new concepts. We will also
jdentify critical technologies for high-power application of nonlinear

phase conjugation to DARPA systems,



é
|

Major Accomplishments

We have addressed issues in each of the above task areas. A
briefing to summarize these results was presented at DARPA in October.

We have performed preliminary dual wavelength DFWM experiments,
shown that two separate lasers can be employed, one for pump, one for
probe, and still generate a DFWM signal, performed measuraments of the
degree of conjug:tion at high DFWM reflectivities; extended our DFWM
theory to include pump absorption and coupling of 211 four waves; and
performed detailed tradeoff studies of amplifier gain-conjugator

reflectivity-energy extraction for candidate uplink or oscillator

system configurations.

A more detailed discussion of these results is given in the package

presented to DARPA and inclusion of this package forms the body of this

quarterly report.
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